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© Uwrrep States Patent Opsrce.

. MELVILLE CLARK, OF CHICAGO, ILLINOIS. B

MACHINE FOR CUTTING PERFORATED SHEETS FOR AUTONATIC MUSICAL INSTRUMENTS, o

© SPECIFICATION forming part of Letters Patent No 698,104, dated April 22,1902, o
'  Application filed May 2, 1898, Renewed August 31, 1901, Gorial No. 73,951, (Nomodeld .~ .

To all whom it may concerw: . | is fed through the machine. " This paper is .~

- Be.it known that I, MELVILLE CLARK, a | drawn through the machine by being clamped
 citizen.of the United States of America, and | ata point beyond the line of cutting to an 55 .

~ aresident of Chicago, Cook county, State of endless belt which is fed with a step-by-step -~
5 Illinois, have invented certain new and use- | motion, the ‘master-piece - or pattern being :

ful Improvements in Machines for Cutting clamped to the same belt and partaking’fof*_ﬁ - .  |

- Perforated Sheets for Automatic Musical In- | thestep-by-step feed motion. Thepaperthus . . =
~ struments, of which the following is a speci- | drawn from the roll by the belt passes be- 6o
. fication, reference being had to the accom- | fween o transverse row of dies underneath .
10 panying drawings, forming a part thereof. it and .?a-x“coifres’pondingtr_&nsv.erse:row of
-~ Thisinventionis designed to provide means punches above it, thepunches being actnated -~

~ for cutting the perforations in paper strips | to pierce the paper at proper points corre-. -
" which are used to control the action of auto- | sponding to the master-piece by the mechan- 65 = .

| .'IIl&t-iG'lilUSiGal'il_flStrU-me_Ilts,,.-sueh cutbing be- ‘ism which comprises punch,-s"_elec_tin'g'davices
15 ing governed’either-by_:;L__s_heet'p.'t'e_viously_cutf “which are actuated by motor-pneumaties— - -
-~ which acts as a master-piece or patternor be- | that is, small bellows, such as are employed - o
ing governed by direct connection with the | in pneumatic organs ‘and termed ‘‘motor- .
musical instrument on which the paper to be | pneu matics” in thatclassof structures, these 7o
- cut is being played. R motor - pneumaties being “controlled -and -
" 20 Figurelisa side elevation of my improved | caused to act by the perforations in the mas- |

music-cutting machine, omitting the manual | ter-piece in precisely the same manner asin '

and connections therefrom. Fig. 2 is a top. ‘pneumatically-operated musical instruments - .
plan of the same, certain parts being broken | the motor-pneumatics or preumatic keys are 7 5
away or removed to disclose other parts | controlled to cause the reeds to speak by the |
25 of the mechanism. Fig. 3 is a detail ver- perforated sheet. [his action will, however, |
 tical section on the line 3 3 of Fig. 2. TFig. | be parbiculm*ly_dese'ribed'-'pre'Sently.'.-: . S
4 is a detail side elevation of the portion of In the drawings, A is the table or bed, sap--
the machine having thé manual to controlits. ported on the standards A’ A, 8o
action, showinga portion of what isshown'in.| b is the paper-roll wound on the shaft O', |
30 Fig. 1, the two figures together being neces- which is journaled in the standards b 0°.
~ sary to-fully represent the machine in side |- Bisthepaper running from theroll through -
~ elevation. Fig. 5 is a detall section at the |-the machine. T L L
~ plane of the line o 5on Fig. 8. Fig.61isa C C are endless belts driven by theroll D, 85
detail side elevation. of a portion of the feed mounted in suitable bearings at the end of
35 ratchet-wheel, showingin enlarged view the the table- A. These belts travel about &
" metronome operating stud-pins-and the lever roller D, mounted inthestandards A? A*atb
which they operate.- Fig. 7 is a detail side | & distance from the end of the table A. =~
elevation, on a larger scale than Fig. 1, show-| LEisa pulley on the shaft ¢, which is jour- gc
~ing the feeding mechanism for the paper | naled in hangers E' E' below the table;and
40 sheet and a sprocket feed device for the mas- ¢’ is a belt by which power is communicated - - -
) _ter—piece,-being-_a_,'mOdiﬁt%&tiO_nin*this respect | to -said-pulley_and'shaft,an_dfthence'fto the
" of the form shown in Fig. 1. TFig. 81is a de- ‘mechanism on the table.
~ tail section at the line S 8 on Fig. 7. Figs.| ¥°1s a crank on the: shaft e, which by 95
9 and 10 are respectively detail plans of por- | means of a pitman E* actuates the pumping- S
45 tions of the music-sheet and a preferred form | bellows I to maintain a condition of rarefi-
. of master-piece for cutting the same, being | sation of airinthe bellows F' and wind-chest

~in the natureof diagrams illustrating there- | F% On the.shaft e and inside the crank B .

~ lations of the apertures in said music-sheet | 1s the cam E2, which as the shaft revolves 1oo

~ and master-piece, respectively. - "~ | actuates the lever G, which 1s fulerumed at |

- to Inmyimproved machine Iemploy aframe, { g on & suitable bracket depending from the
upon which 18 mounted in suitable bearings | table and at the upper end has a pawl G,

a roll froin which the paper is unwound as it | whose nose engages the ratchet-rim /v of the

am -
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wheel H, which is fastened on the end of the
shaft d of the roll D. The ecam E? has sin-
gle upraise E¥, being otherwise circular in
its periphery, and it thereby actuates the le-
ver G to give the pawl G’ an advancing and
A retreating movement once in each revolu-
tion of the shaft e, thereby advancing the
belt C and paper b one step for each such
revolution. On the shaft ¢ inward from the
cam E’isan eccentric E4, whose collar or strap
E* has a stem E4, _
table are two standards J J, in which is jour-
naled a rock-shaft %, having outside the
standard a lever-arm %', to which the end of
the stem K of the eccentric is pivotally at-
tached at a slot %' whereat said pivotalcon-
nection may be adjusted to vary the stroke or
angular action communicated by the eccen-
tric to the rock-shaft. :

I is a vibrating plate rigidly attached to
the shaft & between the standards J J and
extending in an approximately horizontal di-
rection from the shaft toward the paper-roll
b. From this vibrating plate near its edge
remote from the shaft there arc suspended
the punches L L. I, &e., each punch being
inserted down through a hole in the plate
and stopped by a cross-pin 7, set throuch the
punch, the plate having a recess K, into

‘which the eross-pins drop, so that the npper

ends of the punches I do not extend above
the upper face of the plate when
stopped at the bottom of such recess.

M 1s a die-plate. Itis mounted rigidly on
the table some distance below the vibrating
plate I and at a position such that the paper
b, running from the roll to the belt
over and In econtact with its upper surface.

‘Mouanted above the die-plate and extending

over its whole length is a guide-plate M’ for
the punches L,which all extend down through
sald guide-plate, which is therefore aper-
tured for all the punches in vertical lines he-
low the apertures of the vibrating plate IS,
at which the punchesare suspended from the
sald plate. The guide-plate M’ is fixed rig-
1dly with respect to the die-plate M and a
veryshortdistance above the latter, and there
Issecured toit a strinper M=, adapted to be ad-
justed vertically, so as to hold the paper as
close to the surface of the die as necessary to
prevent inaccuracy and also to strip it from
the punches when they withdraw., 1t will be
seen that if the punches L wereastached to the
vibrating plate K so astobe moved vertically
by its vibration the paper would be perfo-
rated by every punch at every step of the
feed movement communicated by the dog G’
to the wheel Il and belt C. The proper per-
foration of the paper depends upon the de-
vices by which the punches are prevented

from receiving the motion of the vibratine

K

plate K except at the proper times, respec-
tively. Tor this purpose there is seeured to
the upperside of the plate K a plate IX?, which
1S bolted rigidly to the plate I and moves
with it. The plate K® has the Lransverse

P PP, &e.

Extending up from the

the pinsare

C, passes

698,104

grooves or channels I{* K¥, &e., correspond-

ing in position to the apertures in the plate
I, on which the punches I are hung, respec-
tively, one slot I{* heing directly above each
punch. These slots are oceupied by slides
Each slide P has a noteh P in
its lower edge, which overhan gs the punch be-
low it when the slide is thrust in the full
depth of the slot. TFor each slide there is
provided a spring P, suitably connected to it
and to a
hold the slide inward to the limit of the slot,
and thus to keep the noteh p overhanging the
upper end of the punch. The depth of the
noteh p is substantially equal to the range
of vibrating movement of the plate I, and it
will be seen therefore that so long 'as the
notech overhangs the punch the vibration of
the plate will not force the punch through the
paper. If, however, any slide is withdrawn,
S0 as to take the notch away from its position

75

pin K* on the block K2 adapted to

3o

above the end of the punch, bringing the

solid portion of the slide to that point, the

Q0

vibration of the plate will cause the puanch

to be thrust downward through the paper.
T'he mechanism for controlling the punch-
selecting slides P will now be deseribed,
W is the master-picce or pattern which is
to be reproduced. Itiswound on and adapt-
ed to be unwound from a suitable roll W',
mounted above the machine, thence ouided
about the roll W2 under the bar R, which hag
a plain face on the under side, against which
the paper rests as it travels, passing thence
over the guiding-nose s of the pneumatic
valve-block S, and thenece down around a
gulde-roll W3, located alittle above the plane
of the traveling paper b, from which it passes
to the clamps ¢, which fasten both it and the
paper to the belt C. It will be seen that the
master-piece W will be drawn by the feed
movement of the belt C sitnultaneously and
equally with the paper strip B.. The bar R

has apertures » in a row transverse to the

travel of the master-piece, one aperture cor-
responding to each note of the music and
each line of perforationsin the master-piece.

L''TT, &e., are flexible tubes forming por-
tions of ducts leading from the pPneumaties,
whose action will be hereinafter desceribed.
The tubes terminate in mouthpieces ¢ ¢,
mounted in the bloek S and closed by valves
5, &e. Each of these valves is mounted on
a spring-stem &', secured to the block S and
adapted to withdraw the valve from the end
of the mouthpiece which it is designed to
close. Kach of the valves is provided with a
finger, which T term a ““finder” % projecting

upward against the under side of the master-

piece. This finger is conveniently made by

95

10C

1035

IO

I15

120

125

forming an offset loop or return-bend in the |

wire, which forms the spring S'. These fin-
gers stand inline transversely under the row
of apertures 7 in the block R, and whenover
Al aperture ol the master-piece comes be-
tween the end of the finder and the aperture

I the restraint exerted by the master-plece

I30
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upon the spring-stem s’ being removed the |

latter forces the finder up through the aper-
ture and lifts the valve off the mouthpiece ¢
of the’pneumatic-duct. The endof the finder
is rounded, and the movement which it re-

ceives being scarcely more than the thick-

ness of the paper of which the master-piece 18
made the traveling paper readily forces it

out of the aperture and reseats the valve un-.
til another aperture reaches it. The duects,
which terminate in the mouthpieces ¢ ¢, lead
 to a transposing-board T* T%, which will be

- presently described, and thence the tubes T
T, &e., lead, respectively, to primary pneu-
The construction and:

matiecs U U U, &ec.

action of these primary pneumatics and the

motor-pneumatics associated with them are.
‘identical with that shown in my Patent No.
576,032 for improvements in pneumatic or-,
926, 1897, and the action-

gans, dated January
is one which is substantially familiarin pneu-

matic musical instruments, and a brief de- |

seription will suffice. These primary pneu-

matics each control a motor-pneumatic Vv,
the structure being such that when the duct

of any primary pneumatic is opened,whereby

the air is allowed to enter it, the primary

- pneumatic which has been collapsed through

30

the action of the rarefied air reaching it from

the wind-chest Z expands and, moving the |
valves U’ U?, attached to it, closes the com-

" munication of the motor-pneumatic with the

- outer air and opens communication between
such pneumatic and the rarefied air of the
wind-chest, causing the motor-pneumatic to

35 _
. " be collapsed. The movingwall of each motor-

pneumatic is connected by a link Z’ to one of

the slides P, and the collapse of the motor-
pneumatic withdraws the slide to the position
where it fills the space above the upper end of

the punch, so that the vibrating movement

~ of the plate K, which occurs at that instant,

actuates the punch. Itwill beseen, therefore,
‘that so long as any aperture in the master-

piece is passing the point of any finder the

valve S', attached to such finder, being open

and the motor-pneumatic connected with the

 ductcontrolled by such valve being collapsed,

the slide or punch-selector connected to such
motor-pneumatic and to which such aperture

" in the master-piece corresponds is moved

55

B fied and collapsed, and the motor-pneumatic:
‘expanded, the punch-selecting slide 1s thrust
| ~inward, its notch is brought above the punch,
- 6o

tunates the latter.

‘into position to cause its punch to operate to

produce a similar aperture in the strip 0,
and when the aperture in the master-piece

has passed the point of the finder, the valve

S’ being closed, the primary pneumatic rare-

and the vibration of the plate no longer ac-

 nicated to both master-piece and the paper

whieh is to be cut should be as short as prac-
ticable, and obviously it must not oxceed the

dimension of the punch in the direction of
travel of the paper, because otherwise the

~ punch could not eub continuous apertures,

‘which were given to a like ) SRR
the aperture in the master-piece.. Such aceu- =

racy involves, however, extreme exactness in
the position of the master-piece, and inas- .
much as the diameter of the punch Is not to

should be occupied to ) _
result. To overcome this difficulty and in-

The step motion commu- .

‘but each stroke wohld"'c:'u.t' a detached aper- I

ture. Itispractically much easier to produce |

and keep in good condition round punches

o

than rectangular punches, and in order to .
cut this aperture with round punches the

step movement_' is preferably only from &
| third to a half of the diameter of the punch,

and even less than this would be desirable.

s
Now with these considerations in mind itwill
be evident that in order that the paper should. -

be cut precisely to correspond with the mas-
ter-piece it is necessary that the finder should -

enter the aperture in the master-piecein such

time with respect to the feed movement of
the machine that the full value of the aper-
‘ture will be obtained and no more—that is to
say, that the punch will have opportunity:to

make only as many strokes while the finder

ig in'a given aperture of the master-piece as-

wero necessary to produce such aperture in

| the master-piece.  This will bethe caseif the
vibrating movement of the plate K, whichae-
tuates the punches, occurs when the finder
stands in the aperture of the master-piece at = = - -

8

the-center of the cut made by the first stroke
of the punch—thatis, at the position precisely

corresponding to that of the operating-punch R

‘in the new aperture which is being cut in the 95

paper-—because then each succeeding stroke
of the punch will correspond to a similar po- .~

sition of the finder with respect to each suc-

ceeding portion of the aperture in the mas- B

‘ter-piece, and the finder will remain in the
‘aperture precisely long enough to permit the -~ = "
punch to receive the exact number of strokes
punch to make

oxceod one-tenth of an inch and the step feed

sufficiently out of the exact position in the
travel of the master-piece and paper which

' movement in no case to exceed one-twentbieth |
| of an inch, and preférably less, it will be evi-
dent that any slight elongation of the mas-
ter-piece which may be due to change of tem- o
perature or moisture will throw its aperture o

15
prevent this aceurate - ..

sure exactness in the position of the master- o
niece with relation to the feed and punch-

| ing strokes of the machine, I provide the
margins of the master-piece with rows of
equally-spaced apertures w w w, &e.,and I

120

arm the feed-belt C with corresponding rows
of pins ¢ ¢ ¢, &ec., the pins being taperedor =

conical, being at the base where they emerge 125
from the surface of the belt of the full diam- -

oter of the apertures. - From this structureit

results that as the master-piece, drawn bythe - =
belt from around the roller W?, 'appmaehes-“ I,

the belt the points of the pins entering the 130 .

apertures, if the paper is slightly stretched ~
or slightly contracted, the taper of the pins =
entering them in the apertures as the paper -

 is forced down close onto the belt, readjusts o '

110
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the paper at each pin-hole, either crowding | 8 made by eight strokes of the punch. If

it back or drawing it on, to compensate for
the very minute variation which may have

occurred in its length between consecutive

holes. Thustheaccumulation of errors which

would result from contraction or elongation

of the master-piece, which might amount in
the length of it to the full diameter of a hole,

and so be sufficient to disarrange the time of

the musie, is prevented and the entire error

is distributed over the whole length and cor-

rected step by step as the feeding proceeds.
In order to start the master-piece right—

that is, so that the first aperture shall be en-.
“tered by the finder at the proper point to cor-

respond with the feeding action—it would be
necessary in the absence of any special pro-
vision to obviate the necessity to exercise ex-
treme care in attaching the master-piece to
the feeding-belt C, since a variation amount-
ing to a very small fraction of the diameter

~of the punch might be sufficient to cause two

strokes of the punch tooceur within a travel
of the master-piece equal to one diameter of
the punch. To obviate this necessity and
provide a more practical means of insuring

accuracy, I mount the block S on the frame

of the machine, so that it may be adjusted in
the direction of the line of travel of the mas-
ter-piece past i, and provide an adjusting-

serew S°, by which it may be moved slightly

and accurately in either direction after the

master-piece has been clamped to the helt C

to bring the initial apertures in proper rela-
tion to the finders to correspond with the
feeding action of the belt. |

I prefer to employ a master-piece which is
not a facsimile of the music to be cut, but
which differs from it in respect to thelength—
that is, dimension in the direction of travel of
theperforations. Thedifference which is pref-
erably madebetween the master-piece and the
sheet to be ecut may be understood from ex-
amination of Figs. 9 and 10, the latter of

which represents a poriion of a master-piece,
~while the former represents a corresponding
portion of the musice-sheet to be cut, both

views being on a magnified scale. The per-
forations in the music-sheet are represented
as having been made with round punches,
that being the more convenient form of punch,
the diameter of the punch, and therefore the
diameter of the smallest aperture, such as

1, being twice the step feed movement of the

sheet. The next larger aperture 2 is once

-and a half the length of the aperture 1, the

position of the punch in the second stroke
being indicated in dotted line, where it laps
onto the farther half of the aperture cut by
the first stroke. The next larger sized aper-
ture 3 1s twice the length of the aperture 1,

the positions of the punch at the seecond and

third strokes being indicated in dotted line.
Longer apertures, in which the several po-
sitions occupied by the punch at successive

~strokes are similarly represented, are shown
at 6, which is made by six strokes, and at

lengths of apertures.

the action were perfect, the duration of tone
would be precisely proportionate to the length
of the aperture; butin practice when a sheet
IS moving continuously over the traclker-
range a certain distance will be traveled in

every instance after the aperture of the pa-

pers laps onto the aperture in the tracker-
range before the mechanical movements nec-
essary to cause the sounding devices to speak
will have time to occur, so that practically a

certain deduction must be made from the
length of all the apertures, so that the re-

mainders shall be proportionate to the dura-
tion of tones. THalf the diameter of the mini-
mum aperture—that is, half the diameter of
the punch—practically represents this allow-
ance which must be made, and therefore in
practice the duration of tone produced by
the aperture 2 is twice that produced by the
aperture 1, although the aperture 2 is only
once and a hall as long as the aperture 1. and
the same ruole applies to all the various
Inworking from a mas-
ter-piece to produce the proper number of
strokes of the punch if the apertures in the
master-piece were facsimiles of those to be
produced in the paper the result would be
perfect if the time of the stroke of the punch
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corresponded accurately to the tone of regis-

tration of the center of the first complete cir-
cular element in the aperture of the master-
plece—that is, the center of an aperture will

be cut by a single stroke of the punch, since

in that event each succeeding stroke would
occur when the master-piece had traveled a
distance equal to the radius of the punch.
Some of the difficulties in the way of insur-
ing such perfect timing of said master-piece
with the action of the machine have already
been indicated, and to avoid the bad results
of inaccuracy in this respect I prefer to male
the master-piece not a facsimile of the sheet
to be cut in respect to the apertures, but in-
stead of making the apertures in the master-
piece such as would be cnt by successive
strokes of a round punch, whose consecutive
positions in making such strokes are sepa-
rated by a distance equal to the radius of the
punch, I make the apertures such as might
be cut by a rectangular punch, whose dimen-
sion in the direction of travel is very slightly
more than the length of the step feed move-
ment, so that if the successive positions of
such a punchin cutting such apertures in the
master-piece were all represented they would
overlap only perceptibly and not half the di-
ameterin the direction of travel, asin the case
of the apertures cut by the round punches, as
shown at FKig. 9. |
In Fig. 10 T have illustrated apertures of a
master-plece corresponding to apertures 1, 2,
3y, 6, and 8 of the music-sheet shown in Ifig,
J, sald apertures being denoted, respectively,
as 1%, 2%, 3* 6*, and 8%, the centers of the gev-
eralinerements orelementsof these apertures
being indicated by dots corresponding to the
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centers of the dotted-outline elements of the | gularapertures imay be allowed in lﬁﬁkingthQ
‘master-piece. | o

corresponding apertures in Iig. 9. A finder
or other equivalent means of causing the
apertures in the master-piece to control the
action of the punches in a machine, 1f it reg-
isters properly with the center points thus
indicated inthe master-piece apertures at in-
stants corresponding to the punch-operating
action of the machine,will cause the punches
{o cut in the music-sheet apertures made up
of precisely the same number of elemenfs or
requiring  precisely the same number of

- strokes of the round punch as there are rec-

L5

20

~ finder bevond the end of the aperture onto

tangular elements indicated by the dots show-
ing their centers, respectively, in such aper-
tures in the master-piece, and even if the ac-
tion should start with the finder just barely
over the edge line of the aperture still the
number of strokes will be the same as the
number of elements of which the entire aper-
ture is made, because althoungh the action
will be started prematurely to the extent that
the punch .is actuated before the finder is at
the center of the first element of the master-
piece yet the termination will be similarly
premature, because the step movement from
that point in the last element will carry the

the solid paper. This result will be obtained
with absolute certainty if the lap of the suc-
cessive rectangular elements or supposed
strokes of a rectangular punch in cutting the

master-piece apertures is less than the diame-
~ ter of the point of the finder, as in practice 1

35
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make it. It will be evident that the round
punch cannotbeemployedincutting the mas-
ter-piece in this way, because soslight alap ot
the successive positions of the round punch
would make the aperture continuous
through the center, where very slight seg-

ments of successivé round holes would lap, _ Kes ( _ tal
‘and ‘a very slight lateral inaccuracy in the manipulating the manualto produce the aper-
a quarter-note must | |
II0

position of the finders would cause them to
miss the open track and run onto the points
of the paper protruding between. From this
consideration it will be understood that there
is an additional advantage in the use of rec-
tangular punches producing rectangular ap-
ertures in the master-piece—to wit, that lat-
eral deviation of the finders from correct
paths central with respect to the apertures of

~ the transverse dimensions produce no eftect

55 , _
‘radius of the point of the finder.

upon the result,provided such deviation from
central line is less than the difference be-
tween half the width of the aperture and the

tice it is advantageous and contributes still

" further to the avoidance of errors through in-

60

the tracker-range being

‘aceuracy to make the master-piece on a

larger scale transversely than the musie to
be cut, the finders and controlling devices at
correspondingly
spread. By this means fihders of larger di-

 ameter may be employed without increasing

liability to error, and correspondingly greater

In prac- |

only'i corresponds to a one

|

"have shown

‘My machine may be adapted to cut music
without the use of a master-piece or patiern-
sheet, but by .
corresponding to the keyboard of the instru-

use of a manual or keyboard
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ment on which the perforated music 18 to be

used, the keys of such manual being arran oced
“to operate vent-valves for the primary pneu-

matics instead of havingsuch vent-valves, as

'8', operated by the master-piece. InFig. 41
the necessary additions to adapt

{hemachine to be used in thismanner. These
additions consist of, first, an additional set

5 _.

80'

of tubes T T, &ec., leading from the pri-
mary pneumaties U U, &e., such tubes cor-

responding to the tubes

mouths of the tubes are closed by valves T%
operated by the keys of the manual T% re-

es T' T, above de-
‘seribed, and leading to a board T? where the

spectively. It will be evident that upon de-

pression of any key of the manual the pri-

‘mary pneumatic corresponding to it will be

vented precisely as it would be vented by the
opening of the valve Q' under control of the
master-piece.

the operator will play the pi
duced—that is, manipulate the keys of the
manual as if it were the manual of a speak-

ing instrument, but in time correspondingto - -
‘the mechanical movement of the machine,

which practically must be very much slower

than the time for which the music1s designed.
To illustrate, if the step feed movement -

90

The machine thus construeted |
‘could, therefore, be operated either by &
‘master-piece or by an operator fingering the -
manual. When the latter method isfollowed,

_ 95
piece to be repro-

100

caused by the pawl G’ engaging the wheel I

sixty-fourth note, 80
that a quarter-noté, for example, willrequire

sixteen strokes of the

ture corresponding to

‘hold the key depressed for a time equal to

that oceupied by sixteen strokes, and it is not
to make these

the slowest time IS considered; but by pro-

viding a metronome attachment whose move- .

Y

punch, the operator |

‘practicable to run the machine fast enough
’ sixteen strokes in the usual
time of a quarter-note of musie, even when

1'-1&5'

ments are controlled by the feed m? Cha.ni_sm_ o
of the machine the operator manipulating

the keyboard to control the cut will be able '

to keep in time with the machine, and.thus
produce - a perforated sheet by means 'o_f
which the music may be played in any time

120

desired, according to the speed atb which it1s -

faod over the tracker-rangein the instrument.

Such metronome attachment may consistof a

trip-lever O, having a tail O’ extending into

the path of the trip-pins 7' I/, &c., on the

wheel H, and said wheel may be provided
with a multiplicity of apertures correspond-
130

ing to the ratchet-teeth, so that the trip-pins

| may be inserted in selected apertures, so as

lap of the successive elements in the rectan- I to trip the lever and produce the vibration of -




S

the metronome-indicator at intervals corre-
sponding to the time in which the music is
written. A spring O? tends to hold the tail

~of the lever bearing on pins as the wheel II
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revolves, so that the lever is lifted by each
pin as it passes it, the opposite end, havinga

hammer o, being retracted against the bell O*
as the tail of the leverslips off the pin. The
stroke of the bell is thus made for every beat
of the music, and in order that accented beats
may be given in order to assist the operator
in keeping his place in the musie pins corre-
sponding to these beats have an enlargement
1% at one side, so that they lift the tail of the
lever sooner and farther, but being cut off
straight at the side on which the lever rans
off the pin they drop it at thesame time asif
it had been carried up by a smaller pin, thus
giving a louder stroke, but preserving the in-
tervals.

The manualemployed to control the punch-
selectors may be the manual of an actual in-
strument—that is, it may have full equip-
mentofsoundingdevices—sothat the manipu-
lator shall hear the tone corresponding to the
keys operated, and thereby be enabled to
avold errors. The ducts T’ in saeh instru-
ment become merely branch conduits from
the primary-pneumatic vent-duets of a pneu-
matic-organ, which may be located in any
convenient relation to the perforating-ma-
chine proper. Ihavethereforeshown in Kig.
4 the sounding devices operated by the keys
T8 —to wit, a block of reed-chambers 1Y, reed-
valve T and the pneumatic operating devices
forthesame. The particularstructure here-
in illustrated is that shown in my Patent No.
603,127, dated April 26, 1898, and not being
specifically a part of the present invention it
need not be further described here in detail.

Ifor the purpose of extreme accuracy in the
music to be cut it may be desirable to employ
amaster-piece made longitudinally on alarger
scale than the sheet which is to be produced,
and I haveshown in Figs. 7 and 8 a modifica-
tion of the mechanism such as it is desirable
to employ when the master-piece is thus en-
larged, and I prefer to make it in such cases
on twice thescale of the music. In the strne-
ture shown in these figures the master-piece
instead of being clamped to the belt C is in-
dependently fed by sprocket - wheels () Q,
mounted on the block S at the delivery side
and actuated with a step-by-step movement
corresponding identically to that of the belt
C by means of a pawl G2, connected to an
extension G® of the lever G, the movement
thus communicated being double that of tho
belt C.  The teeth of the sprocket-wheels Q)
() take into the apertures 1 in the margins of
the master-piece, and thereby feed the lattor
positively with a step- by -step movement
double that which is given to the paper B.
The perforationsinthe master-piece bein galso
double in length those which are desired in
the musice which is to be cut, the result will

be the same as when a master-piece of the |

r
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same size as the musie to be cut is fed at the
same speed; but the inaccuracies, if any, in
the master-piece or in the feeding will pro-
duce only half the effect, and in many cases
will produce no effeet at all in the music cut.

If it should be desired to substitute electro-
magnets for the pneumatic action for oper-
ating the punch-selectors, the armatures of
such electromagnets operating in the same
manner as the moving walls of the motor-
puneumatics, this may be done by extending
across the machine above the spring-stems s’
of the valves S a metal rod S, suitably in-
sulated from the remainder of the machine
and connected to one pole of the magnet-en-
ergizing battery, while from each of the
springs a wire extends to the eclectromagnet
which 18 substituted for the motor-pneumaitic
corresponding tothe note to which such spring
relates, This construction will canse the
magnet which controls the punch-selector for
any given note to be actuated and to actuate

~such punch-selector whenever the spring cor-

responding to that note is brought into con-
tact with the bar S, which will happen when
bhe finding-point of the spring enters an aper-
ture in the master-piece.

For the purpose of transposing music—
that is, using a master-piece cut in one key
for the purpose of producing a perforated
sheet cut in a different key—I interpose the
transposing-board T*T5 in the air connec-
tion between theprimary pneumaties and the
mouthpieces?. Thistransposing-board com-
prises a bar T% having the channels #, into
which the tubesT" are connected, and a bar 1%,
having ehannels #, into which the tubes T
are connected, the two Dbars being adapted
to seat one upon the other with their ducts
t* 1* registering, the bars on their abutting
surfaces being suitably faced with felt or
othersuitablesubstanceto adapt them to seat
alr-tight, and the bar T° being retained on
the bar T* by the angle-piece T°and adapted
to slide longitudinally thereon. By IMoving
the block T° longitudinally it will be seen
that its duets " may be made to register with
the duets 7 of the bar T* in any manner de-
sired—that is, for example, a duect #%, which
corresponds to a given note, as C in the mas-
ter-plece, may be set to register either with
the duct 7' of the bar T pertaining to the
pneumatic which actuates the punch-selector
corresponding to the samenote C, or by mov-
ing the slide T% one point it may be made to
register with the punch-selector correspond-

ing to C#, for example, or by moving it five

points it may be made to register with the
duet pertaining to the pneumatic which actu-
ates the punch-selector corresponding to the
note I above C. Thus any transposition

desired may be effected.
I claim— . |
L. In a music-perforating machine, an as-
semblage of punches corresponding to longi-
tudinal lines on which perforations are to he
made; a carrier for the punches, and mech-
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anism for actuating such carrier; punch-se-
lectors, one for each punch, and motors for
actuating such selectors; conductors corre-
sponding to the motors, and a support forthe

‘terminals of such conductors; and a master-

niece traveling over the terminals on such
support and acting upon the terminals to con-

trol the motors. o

2. In a music-perforating machine, an as-
semblage of punches corresponding to longt-
rudinal lines on which perforations are to be
made; a carrier for the punches, and mech-

anism for actuating such carrier; punch-se-

lectors, one foreach punch, and pneamatics
foractuating the punch-selectors; ducts from
the pneumaties, and a 1mouthpiece to which
they lead; and a master-piece traveling over
the mouthpiece, for controlling the pneu-
matics. -

3. In a music-perforating machine, an as-
semblage of punches corresponding to all lon-
oitudinal lines on which perforations are 1o

be made; a carrier for the punches and mech-
anism for actuating such earrier; punch-se:

lectors, one for each punch, and motors for
actuating such selectors; conduetors from the

motors and a terminal-support to which they

lead; a master-piece traveling over the ter-

‘minal-support acting upon the terminals to

control the motors, such terminal-support be-

ing adjustable relatively to the master-piece

in the direction of the travel of the latter.
4. In a music-perforating machine, an as-

semblage of punches corresponding to all lon-

oitudinal lines on which perforations are to
be made; a carrier for the punches and mech-
anism for actuating such carrier; punch-se-

lectors, one for each punch, and pneumatics

foractuating the punch-selectors; ducts {from
the pneumatics, and a: mouthpiece-board to
which they lead ; a master-piece traveling over
the mouthpiece-board for controlling the

il
-

+

line of travel thereof.

5. In combination with the
| past them, the
punch -selectors and motors which actuate
them; conductors for the motive
terminals for such conductors;a master-piece
and suitable means for giving it travei, and
finders on the terminals respectively protrud-
ing against the master-piece and adapted to
enter the apertures therein. o

6. In combination with the
means for feeding the paper past them, the
punch-selectors and motor-pneumatics which
actuate them, and primary pneumaties which
control the motor - pneumatics; the mouth-

piece-board and ducts therefrom to the pri-
marypneumaties respectively;autom atically- |

opening valves which close the mouths of such
ducts, and finders carried by the valves and
protruding against the master-piece,whereby
the master-piece holds the valves closed,su ch

finders being adapted to enter the apertures

SN L T

pneumaties, such mouthpiece-board being ad-
justable relatively to the master-piece in the
punches and

fluid and |

punches and

|

open.

trolled by a master-piece, the
control their se-

vices respectively,

| responding keys of the manual
‘and a metronome-indicator actuated by the
feeding and punch - actuating mechanism,

| whereby the operator may manipulate ‘the

in the master-piece to permit the valves to

7. In
perforating-

punches and devices which

a perforating-machine which is con-

70

lection and action comprising motive-fluid -

conductors having terminals which are con-
trolled by the master-piece; & two-part trans-

nosing-board,the conductors extending toone

of said parts from the punch-controlling meclhi-
‘anism and to the otherot said parts from the
‘master-piece-controlled terminals, said con-

ductors in said transposing-board members
being all equally spaced and those of one
member being adapted to register with those
of the other, one member being movable with

‘respect to the other to shift the registration

of the conductors. . o
8. In a pneumatically-conl}rolled perforat-
ing-machine, a two-part transposing-board;

the primary pneumatics and duets therefrom

to one member of such board; a master-piece
and a mouthpiece-board over which it travels,
and ducts from the other member of the
transposing-board to such mouthpiece-board,
the ductsin said transposing-board members
being all equally spaced, and those of one
member being adapted to register with those

of the other, one member being movable lon-
the other to shift

oitudinally with respect to
the registration of the ducts.

9. In a music-perforating machine, an as-

semblage of punches corresponding toall lon-

oitudinal lines on which perforations are to
be made, the carrier for the

punches and
mechanism for actuating it; a punch-selector
for each punch, and devices for actuating the
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punch-selectors; the manual and conneetions

therefrom to the punch-selector-actuating de-

vices into action upon the depression of cor-

adapted to bring said de-

respectively,

10

I10

manual in time with the feeding and punch- -

actuating movements ol the machine..

10. In amusie-perforating machine,in com-
bination with the punches, and mechanism

forselectingand mechanism for actuating the
punches; a master-piece which controls the
punch-selecting mechanismj; and a feeding
device for such master-piece, the master-piece
having lateral rows of feed-apertures and the

115
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feeding device having corresponding TOWS of

tapered feed-pins, which at the base are of

the full size of the feed-apertures of the mas-

| ter-piece;the aperturesand pinsbeing equally

spaced on the master-plece and feed device
respectively. S =

11. Inamusic-perforating machine,incom-

| bination with the punches and mechanism for
actuating them, the punch-selecting mechan-
ism and the master-piece which controls it,
the paper-feeding |
by step synchronously with the:

mechanism operated:step -
punching
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mechanism,the master-piece being widerthan
the paper and provided with lateral rows of

cqually-spaced feed-apertures beyond the.

margins of the paper, the feeding devices con-
sisting of a belt wider than the paper and
provided with lateral rows of taper-pointed
feed-teeth spaced equally with the apertures
of the master-piece, the paper and master-
piece being both clamped to the feed-belt and
simultaneously actuated thereby, the feed-
teeth of the belt being adapted to enter and
at their base to fill the apertures in the mas-
ter-piece.

12. Ina music-perforating machine, a mas-
ter - piece provided with apertures having
their dimensions in the direction of travel of
the master-piece multiples of a certain mini-
mum distance, plus a certain excess which is
small relatively to said distance.

13. In a perforating-machine, the master- 2o

piece provided with apertures which control
the action of the machine, whose dimensions
In the direction of travel of the master-piece
are multiples of a certain minimum distance
plus acertain excess which is small relatively
fo said minimum distance, in combination
with finders adapted to enter the apertures,
having their diameter, or dimension in the
line of the master-piece travel, somewhat
greater than said excess.

In testimony whereof I have hereunto set
my hand, at Chicago, Illinois, this 28th day
of April, 1898.

MELVILLE CLARK.

Witnesses:
CHAS. 8. BURTON,
BERTHA C. SIMS.

30

.......
il



	Drawings
	Front Page
	Specification
	Claims

